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(§> Easily splittable conjugate filament. 


An easily splittable conjugate filament is melt-spun by 
merging molten sub-streams of incompatible polymers outside 
the spinneret to form a combined stream, then quenching the 
combined stream to form the conjugate filament 
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EASILY SPLITTABLE CONJUGATE FILAMENT 


The invention relates to :he art of melt- 
spinning splittable conjugate filaments. 
5 it is known to spin splittable conjugate 

filaments by merging s i d e-b y- s i d e a plurality of sub- 
streams of incompatible polymers into a combined or 
conjugated stream within the spinneret, the combined 
stream flowing along the spinneret capillary for several 

10 thousandths of an inch, e.g., 0.012 inch (0.305 mm.). 

The combined stream is then quenched to form a spun 
conjugate filament. The spun conjugate filament is then 
conventionally drawn or draw-iexturtd , The resulting 
drawn conjugate filament can be vigorously mechanically 

15 worked so as to split the conjugate filament into sub- 

filaments, each of which is composed of one of the 
incompatible polymers. The re q 1.1 ire c vigorousness of 
working of the filament (or, more typically, of a fabric 
containing the filament) is disadvantageous, both 

2 - because of the added cost of the step of working the 

fabric and because of possible carnage to the fabric. 

According to the invention, these and other 
disadvantages in the pr ior art are avoided by a novel 
modification cf the spinning process. 
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second molten sub-streams of the first and second 
polymers converging to merge side-by-side as a combined 
stream no sooner than substantially coincident with 
extrusion from the face of a spinneret; quenching the 
5 combined stream to form a conjugate filament; with- 
drawing the filament from the combined stream at a 
predetermined spinning speed. According to another 
aspect of the invention, the sub-streams merge below the 
face. According to another aspect of the invention, the 
, w _ ^ ^ a j. ydtuiue ana tne second sub- 

stream is a polyester. According to another aspect of 
the invention, the first sub-stream is nylon 66 and the 
second sub-stream is pol y( ethyl en e terephthalat e) . 
According to another aspect of the invention, the sub- 
15 streams have substantially the same speed upon extrusion 

from the face. According to another aspect of the 
invention, ore of the sub-streams has a speed at least 
twice the speed of the other of the sub-streams. 
According to another aspect of the invention, the 
20 spinning *peed is greater than 1000 YPH. According to 

another aspect of the invention, the spinning speed is 
greater than '2 50 0 YPM . 

According : to another major aspect of the inven- 
tion, there is provided a conjugate filament comprising 
25 thermoplastic sub - f i 1 am en t s temporarily adhering side- 

by-side along the. length of the conjugate filament, the 
adhesion between the s u b - f i-l a s e r. t ^ being sufficient 1 */ 
light so that the conjugate filament splits substan- 
tially completely into the s u b - f i 1 a x e n t s upon exposure 
30 to boiling water -while under no tension. According to 

another- aspect of the invention, one z f t h ' 
filaments is nylon 66 and the ether of -he 
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Cther aspects will in part appear hereinafter 
and will in part be obvious from the following detailed 
description taken together with the accompanying draw- 
ing, wherein : 

5 FIGUFE 1 is a vertical sectional-view of a 

first combined orifice according to the invention; and 

FIGURE 2 is a vertical sectional view of a 
second combined orifice according to the invention. 

As shown in FIGURE 1, counterbores 20 and 22 

10 are formed in the upper surface of spinneret 24, 

Capillary 26 extends from the bottom of counterbore 20 
to face 28 of spinneret 2*J f while capillary 30 extends 
from the bottom of counterbore 22 to face 28. Capil- 
laries 26 and 30 are separated by land 32 on face 28, 

15 and their axes form an included angle so that the molten 

polymer streams metered therethrough converge to merge 
side-by-side below spinneret face 28 as a combined 
stream. The combined stream is conventionally quenched 
(as by transversely moving air) into a conjugate 

20 filament which is withdrawn from the combined stream at 

a predetermined spinning speed, which is the filament 
speed immediately after solidification. Ordinarily the 
spinning speed is much higher than the speed of any of 
molten sub-streams, so that the combined stream is 

25 attenuated substantially as it is being quenched. Since 

the pair of capillaries 2 6 and 30 cooperate to form a 
single combined stream, and ultimately a single fila- 
ment, they are collectively referred to herein as a 
combined orifice. 

3 0 EXAMPLE I 

A spinneret is provided containing 18 combined 
orifices, each combined orifice being as disclosed in 
" v : : r (i x a r 1 p . Thus t h ° 5 p i r n ° ^ ^ ^ ~ r ^ *i 1 ; ^ r ~ ? o r . ^ 1 : z n " ° 
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are 0.1 inch long (2.54 m m . ) . The axis of each capil- 
lary is inclined 12° from the vertical, and thus the 
axes within a combined orifice form an included angle 
of 24 . Land 32 separating capillaries 26 and 30 on 
face 28 has a width of 0.017 inch ( 0 . 45 mm.). 

While this paragraph for simplicity refers 
only to spinning of a single filament from a single 
combined orifice, it will be understood that the sane 
description applies to each of the other combined 
orifices in the spinneret. Molten nylon 66 polymer of 
normal molecular weight for apparel end use is metered 
through counterbore 20 and extruded as a first 
sub-stream through capillary 26, while molten 
poly(ethylene terephthalate) polymer of normal molecular 
15 weight for apparel end use is metered through 

counterbore 22 and capillary 30 to form a second sub- 
stream. The polymer melt temperatures are 285°C. The 
resulting combined stream is conventionally quenched 
into a conjugate filament by transversely directed air, 
and tne filament is withdrawn from the combined stream 
at a spinning speed of 4150 yards per minute (3795 
meters per minute). The polymer metering rates are 
selected sucn that equal volumes of polymer are extruded 
through capillaries 26 and 30 per unit of time, and such 
that the conjugate filament has a denier of 3.67. A 
conventional spin-finish is applied prior to winding. 

The conjugate filaments thus produced according 
to the invention comprise thermoplastic (nylon and poly- 
ester) sub-f ilaaents temporarily adhering side-by-side 
along the length of the conjugate filaments. The 
adhesion between sub-filaments is sufficient that the 
filament ( r r a yarn ccr: i s i r 1 r -> - • ■ - - ^ 1 -' *■ v < r - v - - 
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in processing of fabrics. Under such conditions, the 
conjugate filament spontaneously and substantially com- 
pletely splits into its constituent sub-f ilaraents , thus 
avoiding the necessity for vigorously working the fabric 
5 to achieve splitting as is necessary with prior art 

splittable conjugate filaments. Ordinarily no added 
step of working of the fabric is necessary with 
filaments and yarns according to the present invention. 

EXAMPLE II 

1f] In contrast to the constant denier filament 

produced in Example I, a variable denier filament is 
readily produced by merging sub-streams extruded at sub- 
stantially different speeds, producing an oscillation- of 
the sub-streams just below the spinneret. This is 

15 preferably done by use of the FIGURE 2 type of combined 

orifice, wherein counterbores 40 and 42 are formed in 
the upper surface of spinneret 44. Capillary 46 extends 
from the bottom of counterbore 42 to face 28, The axes 
of capillaries 46 and 50 are each inclined 4° from the 

2Q vertical. The axes thus form an included angle of 8° , 
and capillaries 46 and 50 are separated by land 52 on 
face 28. Capillary 46 has a diameter of 0.009 inch 
(0.23 mm.) and a length of 0.032 inch (0.81 mm.) while 
capillary 50 has a diameter of 0.016 inch (0.41 mm.) and 

25 a length of 0.146 inch (3. 71 mm.). Land 52 has a width 


0 0 4 inch (0.1 mm . ) . 

The same polymers are used as in Exampl 
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.The yarn is woven as filling across a conven- 
tional warp, then conventionally scoured and dyed at the 
boil. The filling filaments split substantially 
completely into their constituent sub- fi lament s spontan- 
eously upon contact with the boiling water, as do the 
filaments in Example I above. Yarns according to this 
example give in fabric form various novelty effects. 

The precise reason for the unexpected increased 
ease of splitting of the filaments of the invention as 
compared to prior art splittable filaments is unknown. 
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What i s claimed is : 

1. A process for' m e i t- s p i n n i n g an easily 
splittable conjugate filament from first and second 
incompatible pclymers, comprising: 

a. generating first and second molten 

5 sub-streams of said first and second polymers 

converging to merge side-by-side as a combined 
st re an; no sooner than substantially coincident 
with extrusion from the face of a spinneret; 

b. quenching said combined stream to form 
in a conjuRate filament; 

c. withdrawing said filament from said 
combined stream at a predetermined spinning 
speed. 

2. The process defined in claim 1, wherein 
said sub-streams merge below said face. 

3. The process defined in claims 1 or 2, 
wherein said first sub-stream is a polyaraide and said 
s.econd sub-stream is a polyester. 

i| . The process defined in claims 1 or 2, 
wherein said first sub-stream is nylon 66 and said 
second sub-stream is po 1 y ( e t h y 1 e n e t e r e ph t ha 1 a t e ) . 

5. The process defined in claims 1 or 2, 
wherein said sub-streams have substantially the same 
speed upon extrusion from said face. 

6. The process defined in claims 1 or 2, 
wherein c n e of said sub-streams has a speed at least 
twice the speed of the other cf said sub-streams. 

The process defined in claim 2, wherein 
said spinning speed is greater tnan 1000 YPM. 

8. The process defined in claim 7 . wherein 
said spinning speed is greater than 2500 YPM. 

9. A conjugate filament c ^ uprising t h e r m o - 
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10. The filament defined in claim 9, wherein 
one of ■ said _su>-fi laments is nylon 56 and the other of 
said sub-filaments is po 1 y ( e t hy 1 ene terephthala te) . 

11. The filament defined in claim g, wherein 
said filament has a substantially uniform denier along 
its length, 

12. The filament defined in claim 9, wherein 
said filament, -has a substantially variable denier along 
its length. 
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